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QUATERNARY OXAZTRTDTNItTM SALTS 
AS BLE ACHING COMPnnMnc 

BACKGROUN D OF THE INVENTION 
Field of the Tnvpntinn 

The invention relates to a new type of low- temperature 
bleaching system and a method of cleaning substrates 
therewith . 



10 



The RelatoH trt 

Many household and personal care products are formulated 
with an active oxygen-releasing material to effect removal 
of stain and soil. Oxygen-releasing materials have an 

15 important limitation; their activity is extremely 

temperature-dependent. Temperatures in excess of 60-c are 
normally required to achieve any bleach effectiveness in an 
aqueous wash system. Especially for cleaning fabrics, high 
temperature operation is both economically and practically 

20 disadvantageous. 

The art has partially solved the aforementioned problem 
through the use of activators. These activators, also known 
as bleach precursors, often appear in the form of 

25 carboxylic acid esters. In an aqueous liquor, anions of 
hydrogen peroxide react with the ester to generate the 
corresponding peroxyacid which oxidizes the stained 
substrate. Commercial application of this technology is 
found an certain fabric bleaching detergent powders 

30 incorporating tetraacetylethylenediamine (TAED) and sodium 
nonanoyloxybenzene sulfonate (SNOBS) . 

TAED is effective only under warm-hot wash conditions i e 
above 30'C. Although this material is widely employed' in' ' 
35 Europe with laundry detergent, cold water consumer washing 
habits have not permitted use in the United States. SNOBS 
can operate at lower temperatures than TAED. For this 



WO 95/13351 



2 



PCT/EP94/03655 



reason, it has been commercialized in the Unit.H «. 
its performance could still be ilapro lT ^ bu < 



Another problem with carboxylic ~ *. 

■ as TAED and SN0BS is that -™ ::z:~ s - 

inefficient. A further difficulty is that they are not 
catalytic. Once the ester has been 

longer be recycled. ™iy Ze d, it can no 

10 Accordingly, relatively large amounts of precursor are 
necessary. Araounts as high as necessarv in 

detergent formulation for bleaching fabr cs At su h I h 
use levels cost- fn. «-u ' At such h J-9h 

i. « «j« coir r,iativeiy — ito 

L5 

Recently there has been reported inn, r> * 
sulfonyloxaziridines whilo i-k 

0 esp.ei.Uy for wash temperatures .IZTllT lll'lT' 
experienced in Japan. h as are 

Outside the contpvt 

context of consumer products «-h<„- Q u 
reports of novel oxidi»< ' there have been 

IZlil 01e " n """"'^ a 9 e„ts. na.eiy 

oxaziridinium salts, see H a nm,,f T 

^t, ,et. U988, 39 1 LIT; ^ Milli£t ' 

Acad qr. D ■ Han q^t, Lusinchi and Milliet, c R 

Acad. sci. Paris (1991) Series tt aoc a 

reported to be formed f^r.™ vere 

o«*iridi„i u „ salts » 7 """"" ° f 0l * fi " 3 " ith 

" SaltS ' R «««ions war. conducted cither in 
organic Events or in organio solvant .„ ater ^ » 

««. Beyond us, as a synthetic too!, there is no 
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•ugwtion of a „ y possible application 

Che " iS " 1 ' '° «- of re„ovi„ g s 

consumer apDlicai- i ^ stains in 

applications, such as in cleaning fabrics. 

5 " 15 30 ° bjeCt of present invention to provide 
-proved b i eaching system and ^Zllllol 
containing such system that J .JT^ 

temperature range including that of under 3 0 *c 

IS A still further object of rh. „ 

provide . „« thod ° f Present "ventre i. to 

clothes. , Stai " ed — sue 

- «- i ik e. :t:tzzz inciuaing — 

20 Other obiects -t-K~ 

description e„a exe„ p i^. "* " etall =<> 

25 SUMWtPV or T „ E j^^ j^, 

» "« chin9 co „ posUion . s prov . dea compris . 

cojoun, 1 " ab ° Ut * « • P««W« 

30 ., e ™r^:r° about io% ° f - — — 



35 



pi * 



wherein: 
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«». h.«r« f LI! .T: 1 :"" 9 ot hydr °""' »«yi. 

k e t c, c arboxylic and ce.jL - — 

« »y be a substituted „ unsubstituted redi' , , 
frc. the g reup consisting c, phe„ yl ' V l K t 
» ring, alkyl , cycloalkyl/ * heterocyclic 

^ is a counterion stable in th- ~ y s ^ms, and 

15 agents. " the P rese "" of oxidizing 

Additionally thp>- a < ~ 

-s^: r rr::;teitin ,or " eachi - ■ 

to the stained substr.te an „ ' °' 'WW-, 

structure is transfer agent whose 



A- 

R'R 2 C NRVX" 



with radical groups as defined above the »ol e „ • 
Peroxygen compound to oxygen tran./' ratl ° ° f 

about 25 0:i to about i :2 " bein ^ fr °» 

30 PETATT.Pn n ESCRTPT i T/-\p 

It has been found that certain + 

-.irldini™ saits 

ccpounds tc transfer „ctiZ "^'^ cn p.ro* y ,e„ 

Industrie! erticles can e ^ , " *° C ° nSU "'" 

» -ins present „„ su^r c h^ '° 

' o, a2lridinium salt che^str^ s „„re ^ 

curiosity as in th- synthetic 
y in the conversion of olefins to epoxides 



35 



w O 95/13351 

s PCT ^PS>4/03655 

sported by Hanguet et al 

—tion medium that regu : re U s nlike ^ hanguet et al . 
^-ternary oxazi^^J ^« <~ Solvent> 
s -Plete ly agueous wash «n be devised fw ^ ^ 

o 

i5 wherein: 

Rl and r 4 Ina y fc>e . 
unsubsti tuted radilaTseTecT „" ^ SUbStltu ^ or 

R ; -y ^ hydrogen or a c. c 
radical s^o^*. 3 1 30 sub stitutert ^ 

^ ue a C i-C 30 substitute ra aical S ; 

" a """"rion stable in „. ring sterns. 
»«nt*. » th. presen „ of 

Heterocyclic ri„ 9s 

?» «n 9 systaB . ;; y :: s n ; nt s -'- -/« ato „ 
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Suitable oxygen heterocycles include furan t - k 
and dioxane. Sul fur heterocycles may 

tetrahydrothiophene. "elude thiophene and 

5 Counterion X" may be selected frozn chloride 

sulfate, methosulfate sulfnnaf ' bromide - 

r^e, PF 5 , phosphate and cyano radicals. 
The term "substituted" is defir.^ • 

- - a, . substitu . nt - ^ *. * 

carboxyester, hydroxy c -c ,i» u "°alkyl, 

25 ^tlrl^r^ ~~ represented 



WO 95/13351 

7 



PCT/EP94/03655 



TABLE_I 
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Additional compounds according to the present ■ 
-tune, oelow as structures ^ 




(ITT) 
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(V) 



(VI) 



(VII) 
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founts of oxygen transfer agent suitable for the present 
invention may range from about 0.01 to 10* DrPf IT 
about o 2 to ^ „ „. " P ref erably from 

t 0.2 to 5,, optimally from about 0.5 to 1.5% by weight 
of the composition. ignt 

The peroxygen COB pou„a My b . present ^ 



20 



25 



30 



« 1 T ° £ . PerMide <« • P-xyge„ oompound 

oKveeTt T eqU1Valent ■""•»« •< P«o«iae anion, to 
°*yg.n transfer .gent »iu range fro. about 1500-1 to about 

^:T:tvr ab ° ut 150:1 - — - 

Peroxide anion sources are i , 

purees are well known in the art Thov 

as urea peroxxae, and inorganio persons, sueb as tn . 

ZTulT T"""' ■™«"~. P«Puospbates. 
persilicates ana persulfates. Mixtures of two or m„r 
coopounas „ay also be suitable. Particularly Z r 
sodiu. perborate tetrabyarate ,na. espec" » "* 
Perborate .onobyarete. soaiu* ^^i^Ta. 

hydroperoxide and t-butyl hydroperoxide. 

Organic peroxyacids may also be suitable as the „ 
-pound, such materials have a general I flt^"" 



35 



0 
t 

HO-O-C-R-Y 
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wherein R is an alkylene or substituted alkvi 

containing fro. ! to about 22 carbon at ^ 

or substituted phenylene 9 r up and / H 7 & 

alkyl, aryl or " hydro «? en < halogen, 

5 

-C-OH or -2_ 0 _ 0H 

The organic peroxyacids usable in 1-ho 
10 contain either one or two HI can 
aliphatic or aro.atL ? ^ ^ * ^ 

When the organic peroxyacid is aliphatic i-„ 

acid has the general formula- aUPh3tlC ' th * — ^stituted 

15 

O 

HO-0-C-(CH 2 ) n -Y 



25 



O 

HO-0-C-c 6 H 4 -Y 



30 



35 



Ua) aliphatic, substituted aliphatic and arylalkyl 

Phth " t " 1 «»">°P«oxy=aproic ,cia ,p W) . and 
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(iii) amidoperoxyacids, e.g. rcononony lamide of either 
peroxysuccinic acid (NAPS A) or of peroxyadipic acid 
(NAPAA) . 

5 Typical diperoxyacids useful herein include alkyl 
dxperoxyacids and aryldiperoxy acids, such as: 
Uii) 1,12-diperoxydodecanedioic acid; 

(iv) 1,9-diperoxyazelaic acid; 

(v) diperoxybrassylic acid; diperoxysebacic acid and 
10 diperoxyisophthalic acid; 

(vi) 2-decyldiperoxybutane-i,4-dioic acid; 

(vii) 4,4'-sulfonylbisperoxybenzoic acid;'and 
(TPCAP) 1 ' N ' N '" terePhthal0yl - di(6 - ami -P— Vcaproic acid) 
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25 



30 



35 



Particularly preferred organic acids are peracetic acid 

TP^ Pe a r n7d PhthaliC (ma9neSiUra h - h ^-e), pap, 

TPCAP and dxperoxydodecanedioic acid. Under certain 
circumstances, hydrogen peroxide itself may directly be 
employed as the peroxygen compound. * 

Bleach systems of the present invention may be employed for 

w,de variety of purposes, but are especially usL n 
the cleaning of laundry> when . ntended such 

the peroxygen compound and oxygen transfer agent of the' 
pre e t x „ ^ ^ ^ 

ZoT T Urgency builders and other 

known ingredients of laundry detergent formulations. 

The surface-active material may be naturally derived such 
as soap or a synthetic material selected from anionic 
nonio„ lc , amphoteric, zwitterionic, cationic actives and 

avaTb! ' SUitablS 3CtiVeS 

available and are fully described in the literature for 
example in ^Surface Active Agents and Oetergents* , volls 

the s ' BerCh ' The total l«v.l of 

the surface-active material may range up to 50% by weight 
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preferably being from about i» to »h * c 

carbon ,t=L. fro. ab o„t , to about „ 

obteined b y sulfacin , higher y (C S " , ,T e ^ eClalli - th °- 
—PI.. fro. teUo/or oool t'ou'. so^ ~' "* 

.C-C,, be„ 2 ene su lf o„ a tes, ^^r^ 1 - 
linear secondary alkyl fc -c . ^ s °dium 

» 51 ,oe m atha r y su ::: te c : ™ : y \r tes; sodiu - 

the higher alcohols derived StherS ° f 

synthetic a!cohols d.rivl / °* °°" m,t 011 ™° 

eodiu, and a »„oniu» salts of s „ sulfonates; 

2 ° (C,-c„, fatty aicohol-.xtv.eL <* hi *"~ 

reaction Proooots th e r ""t ' P ""^^ «»rle„e 

acids such as coconut r LT Pr ° dU " S ° £ 

isethionic acid IT ' *""* with 

- iu . a „d :::: ;:;:r:r;: tt T h r- hydr °" id ° ; 

« "urine,- aiv.„ e -^^'^l. « 

"acti„ g alpha-cretins l<v ^, „ lt „ ^t^T * 
those derived hv v^~<». ♦ ^sulfite and 

-n h y droi y :i„ b :r: n Ls p : r :: f ;:: d r th so - and «■ « 

sodiu. and a.„o„iu„ c -c di.lv , " """""" SUIf 

» ««''-i=suUonates ^ch t erl y UUOSUCCinateS! 
material „ade b y re.ctinf o,T " d * Mrlb * 
al P ha-ol afi „s 'ith so d PartiCUl>rly C »- C - 

uatergent expounds are sodiu. (c -c , n T """^ 

*> sulfonics; sodiu, (c -c , , * 1,tl ' lb "'"" 

* 16 C '*' alkyl sulfates *r,w ^ 
CC»-C,,J alky! ether sulfates. ^ 
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Examples of suitable nonionic surface 

-hich may be used preferablv t ^ " C °^°^ 

— o^j^zzrzz 1 ? the anionic 

reaction products of aiw,, Particular, the 

» o^de, with al*y c _ c 7 P r ^ne 

Products of aliphatic (c,-c , " ^ ^ «>»*««tio„ 

or branched alcohols with eth , " " line - 
»■ -n- products made ^ — Uy 2 - 30 

» with the reaction products of D ° f 6thylene 

ethylenediamine. othe ^ 
include alley! polygi ycoai ~ C 

C tJ - Cl> N. m ethyi™ d e f°T ydr ° Xy fat ^ ~" -ides 
°*i*es, long-chain tertiary ph i 0 " 9 '^" amine 
5 sulf oxides . rtlary Phosphine oxides and dialkyl 

Amounts of amphoteric or 2witte • 

compounds can also be use d ITtl SUrface ~^- 
invention but this is nat . positions of the 

> "latively hi gh cost 1°"? ****** to their 

Urgent compounds are u^ ~ 
-ounts in compositions based *" — " 

~ — and nonLnL Uter ~' 
^aps may also be incorporated into the 

-vention, preferably at a l evel of T COn,P ° Sitions »f the 

we lgh t. They are particula ; s 1 ef o u f 1 i ; t ss 1 tha ; 3o% by 

b mary (soap/anionic) or * W leVels **» 

nonionic or mixed synthet^^ With 
Soaps which are used are prefer^ ^ n ° ni ° niC 
-sirably, potassium, ^Z TZti:::^ ^ 
°» *atty acids or mixtures thereof The " ^^"^ C - 
soaps can be varied between J ™ OWt ° f such 

„ ith 10 „ er a ::;:r 0 r:: u r: rrr 255 

9«n.r«l ly sufficient for ° Ut 5 * be i"9 

give a benefi clal effect on 
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detergency. This is particularly valuable in 

used in nard water when > a Ct s a a 1 7° Slti0nS 

builder. a su PPlementary 

5 The detergent compositions of the invention will normall 
also contain a detergency builder BuHh """.ally 
selected from m calcic ! Aerials may be 

(i) calcium sequestrant materials- oi 
Prec ipi ating materials; f3) t s (2) 

materials; and (4) mixtures thereof. 

^«i-ic acid, sodium citrate 

carboxymethylmalonate, carboxymethyloxysuccinate * ♦ 
mono- and di-succinm-oe "succinate, tartrate 

>. u succinates, oxydisuccinate, crystalline 

amorphous aluminosilicates anri „• , crystalline or 

20 ates and mixtures thereof 

sxt ~ sir 

a alkali metal or other salts thereof. 

These builder materials may be present ,f , 
30 example, f rora x to 8Q% l***"* at 9 leVel ° f < 'or 
by weight. * i9nC ' prefei -bly from 10 to 60% 

Upon dispersal in a wash water, the initio 
Peroxygen compound should ran. ° f 
from about 0.05 to about 2 50 " "° ^ 

w-r, preferably ^^^2 p^tT ^ " 
wash media tt, 0 Ppn - Wlt hm the 

meaia the amount of oxvaen 

oxygen transfer agent initially 
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present should be from about 0.01 to about 300 pp m 
preferably fro, about i to 100 pp.. Surfactant should be 
Present in the wash water fro, about 0.05 to i.o grains per 
liter, preferably from o. 15 to 0.40 grams per liter, when 
5 present, the builder amount will range from about 0.1 t 
3.0 grams per liter. 

Apart from the components already mentioned, the detergent 
compositions of the invention can contain any of the 
10 conventional additives in the amounts in which such 

Examples 5 l^™™ 11 * in -*~*»* compositions. 

IZZo lam d additiV6S inClUdS lath6r bOOSte " ««* - 

alkanolamxdes, particularly the monoethanolamides derived 

from palmkernel fatty acids and coconut fatty acids, lather 
15 depressants such as alkyl phosphates and silicones 
antxredeposition agents such as sodium 
carboxymethylcellulose and alkyl or substituted 
alkylcellulose ethers, other stabil izers such as 
ethylenediaminetetraacetic acid, fabric softening agents 
20 morgue salts such as sodium sulfate and, usually preLt 
- very small amounts, fluorescent whitening agents 
perfumes, enzymes such as proteases, cellulases, lipases 
and amylases, germicides and colorants. 

25 St--d consumer products benefiting from treatment with 
~ ° f thiS tion may include clothes and 

other fabr.cs; household fixtures and appliances such as 
sinks, toilet bowls and oven ranges; tableware such as 

30 I" glaSSSS ' diSh6S ' C °° kWare and and even 

b eacT" COl ° rantS 3lSO ^ f °™ Ulated th" 

bleach composxtion of this invention. The bleaching system 

such r Snti0n alS ° bS aPPlied t0 ind -trial uses 

such as for the bleaching of wood pulp. 

35 The system of the present invention may be delivered in a 
variety of product forms including powders, on sheets or 
other substrates, in pouches, in tablets, in aqueous 
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5 



liquids, or in non-aqueous liquids such as liquid nonionic 
detergents. 

The following examples will more fully illustrate the 
embodiments of this invention. All parts, percentages and 
proportions referred to herein and in the appended claims 
are by weight unless otherwise illustrated. 
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EXAMPT.r i 

m-nt^u , Preparation pf 

- Tetraf ^'"^"hnrritii 
The preparation of tit.o „ 

step process as ° ltle com P°^ was P erf ormed in a . 

P process as described in Hanguet et „ n, °" 
4 *> 423 (1993). 9 et al » IStr^hedror., 



10 



Step 1 




™ — CPRA 
N Me OH, RT 



15 




St6P 2 : B * (CH 3 ) 3 0 B F 4 



CH 2 C1 2 
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3 , 4 -Dihydroisoquinolirl - ^ a ^-t£oEpound_Bl 

"ith a condenser ,1 T 
birring, S5 * ,-*,„ ° yln, """'■ """« 

•**« «™«, w.e ,: d e p ; :;r:r acid u - 59 '••» — 

«e resuming reaction „ llltllr °" M ' n ° "'" °"«"«» and 
AH sonde were observed to " r " " '« 1 " "°". 

«»H somtion was diluted «tn S " Uti ° n - T "* 

Erected „ ith J0 B1 CH , C T'""' °' « 

"ashed three tines with" 25 J , ' * "« «••» 

« -*« a„ d the e^J^.^'T'' — -h 25 

of c „ lCll yi e ld ea , ; ru i ri ; d °»" »**>•• 

Product. lodcetric titrations """"-colored li quid 

«"-"v. „ (neat) sho ;: d "' * , 2 to 7 „ 

ring absorbances at 1 260 aM ' f"« et «"tie oxazirane 
(C0,CN, 2 00„„ 2) . 7 . 10 - e . l0 d .;; 75 n " d ' 50 <"■■' <=»'■ 'H NMR 
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30 
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°"ed in a desiccator under hioh " nmol) • 

veiled out under „, in 17"" *° ~< ~ 

5 "irrin, i„ 2 . 0 ml anhydrous In a^^ 

bottomed flasK .. t ' ' ln a s » a U round- 

- — . flush ~ 

compound B Prepared abQve J ' T ° *h» was added 

P^ity} dissolved in 2 0 m , „ !' "™ o1 based on "0% 

» -en recced hy l' £ ^ ice 

»r«ure „as stirred g „ der » "action 

bours, during „hich tim . so «*» ° c '« acout !. 5 
stoppered ti ghtly ,„ d sto „/ £«• «- "as* wee 
reaction mixture v.. then mjl" The 
'5 and the solids then filtered T„ UP *" ice b «* 

™,C1, and dried i„ . ' -» amount „ f 

solids „ as 0..4 Io dometric trtrat " l0 "" s 
activity: „. p . , 5 . 1M „ ,..„ " tr Sh ° Ued "•«* 

• '-3 (1 „, a , j!,"'^ '"' C) - '"^ «W, 

d ' J — Hz, a,. .. 15 t cl) " 7 ' 5 C "' 7 '» 

6 - 2 - »-o « 2 , 3. 88 ddd s ;. 13 : ; 3 (1H ' aad - 

C». a, 3.L 2 8 3 „ 4 '„ 12 H 3 ' 5 -°" 2 - 

«• " agreement „ith literature v.Xue. ' ' " C »» 

between the protons at ( , " Str0n9 ™»P"ng 

th. refore . these < - 3 and , „_,.„ pp „ ; 

Additionally, compound B decent "* "*"* ""lacule. 

-r. g . in th . r. f ri 5 . r ,tor.;Lr :-r„ e ie r uinou " e ^ 

Proportional loss of thp Seks with 

the resonances at 3.9, 2 . 9 and ^ 
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EXAMPLE ? 
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15 



20 



Stain bleaching experiments were conducted in a Terg-0- 
Tometer in 500 mL of milli- Q water, using two tea-stained 
cotton cloths measuring 3x4 inches, m a typical test 
9 of surf, added to the system and the p H of the solu^on 
was constantly buffered to the indicated level by the 
addition of dilute aqueous sodium hydroxide or hydrochloric 
-id. The oxaziridinium salt was then added to the system 

carried out at the indicated temperature^ 5 

Stain bleaching was measured ref lectometrically , using . 
Colo rgard Systero/05 Reflectoraeter< ^ ^ 

difference between washed and unwashed cloths. Bleaching 

z r;;r d r an increase in - 

In general, a AdR of one unit is perceivable in a 
paired comparison while AdR of two unit-* 
monadically. 15 P erceiv able 

Table I and II report the bleaching performance of the 

ZZlT^ Salt ° f ^^^^-'-^"y^oisoguinoline 
(denoted Oxaz Quat) . 
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TABLE II 

Bleaching of Tea^Stained [BC^J cloths with Oxaz, 
PH 9.5, 1, 0? nn nitra Surf®, i ^ min u^ 



5 



10 



Temp. 
1 (°C) 


ppm 
a.o. 


Concentration 


AR Ultra 
SURF® 


AR Surf®+ 
OXAZ QUAT 


AA OXAZ 
QUAT 


I 11 


7.5 


4.69 x 10^M 


-1.7 


16.6 


18.3 


11 


4.0 


2.48 x lO^M 


-2.4 


12.3 


14.7 


21 


7.5 


4.69 x 10^M 


-0.6 


15.8 


16.4 


42 


7.5 


4.69 x 10^M 1 


-0.1 


10.9 


11.0 
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TABLE ITT 

Bleaching of Wi nP-stained f F MPfl— 1 14 ) cloth. w<t h 0xa7 n , wt 
P H 9.5, i.o? qn Ultra snrf», is^ninute wash 



Temp. 
1 (°C) 


ppm 
a. 0. 


Concentration 


AR Ultra 
SURF® 


AR Surf®+ 
OXAZ QUAT 


AA OXAZ j 
QUAT J 


11 


7.5 


. 4.69 x 10^M 


8.9 


14.3 


5.4 


! 32 


7.5 


4.69 x 10^M 


13.1 


16.4 


3.3 
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Based on the results in Tables II and III, it is evident 
that the oxaziridinium guat salt has a pronounced effect 
upon improving bleaching of both tea- and wine-stained 
cloths. At lower temperatures, the oxidant surprisingly 
performs better than at higher wash temperatures. 

The foregoing description and Examples illustrate selected 
embodiments of the present invention, m light thereof, 
30 various modifications will be suggested to one skilled in 
the art, all of which are within the spirit and purview of 
this invention. 
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CLAIMS 



1. A bleaching composition comprising: 

(i) from about 1 to about 60% by weight of a peroxygen 
5 compound; 

(ii) from about o.oi to about 10% of an oxygen transfer 
agent whose structure is; 



10 



15 



R 4 

♦/ 



o 

wherein : 
R' 



20 R J 



and R 4 may be a substituted or unsubstituted radical 
selected fro, the group consisting of hydrogen, phenyl, 
aryl, heterocyclic ring, alkyl and cycloalkyl radicals- 

R may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano, 
alkoxy, keto, carboxylic and carboalkoxy radicals- 

R may be a substituted or unsubstituted radical 'selected 
from the group consisting of phenyl, aryl, heterocyclic 
rxng aikyx, cycloalkyl, nitro, halo, and cyano radicals; 

w and R> with R 3 may respectively together form a 

radical selected from the group consisting of cycloalkyl 
polycyclo, heterocyclic and aromatic ring systems; and ' 

X is a counterion stable in the presence of oxidizing 
agents. 



2. 
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A composition according to claim l, further 
comprising from about 0.5 to about 50% of a surfactant. 

3- A composition according to claim i wherein the 

peroxygen compound is present in an amount from about l 5 
to 25% and the oxygen transfer agent is present in an 
amount from about 0.2 to 5% by weight. 
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4 . 



A composition according to claim i wherein the 
peroxygen compound is an inorganic material selected from 
the group consisting of perborate, percarbonate, 
^ perphosphate, persilicate and monopersulphate salts. 

5. A composition according to claim i wherein the 

peroxygen compound is an organic peroxyacid. 

6- A composition according to claim 5 wherein the 

10 organic peroxyacid is selected from the group consisting of 
peracetic acid, monoperoxyphthalic acid, 
diperoxydodecanedioic acid, N,N'-terephthaloyl-di (6- 
ammoperoxycaproic acid) and N,N'- 
phthaloylaminoperoxycaproic acid. 



15 



>■ A composition according to claim 5 wherein th £ 

organic peroxyacid is an amidoperoxyacid . 



8. A composition according to claim 1, further 

-"Prising a bleach precursor present in an amount such 
that the molar ratio of bleach precursor relative to oxygen 
transfer agent ranges from about 250:1 to about 1:20 . 

9- A composition according to claim i, further 

comprising from about i to 80% of a detergent builder. 

10. A composition according to claim i, further 
comprising an effective amount for cleaning of an enzyme 
selected from the group consisting of proteases, 
cellulases, lipases, amylases and mixtures thereof. 

11. A composition according to claim l delivered in a 
form selected from the group consisting of a powder, sheet 
Pouch, tablet, aqueous liguid and non-agueous li quia ' 
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12 • A composition accordino to , • 

substituent on R>f R , and R ! Claim 1 herein said 

selected from the orn „n • * function al unit 

5 carbo*yester, „ ""balky!, sul,o k yal kyl , 

ouaternary di _ or tri y : al °; ' * Polyal k o ky , c ,. c<i 
mixtures thereof. f °»«ion,l 

Units anrt 

» o" re e„ :r:x si :t n t -rr ng to < ui - 1 ~— - 

14 • A method for hio^K* 

i — co„ P r isin9 :„::: ^^rr^ su — • -* 

15 —I- with an c4I n " a d ns S f tal " ed SUb ""^ in « 

structure i s: 79 tran sfer agent whose 



20 



R 4 

♦/ 



wherein: 0 

* ! »y be a substituted „,- ^""yl radicals; 

"iected ,ro» the orouo !, UnSUb ""«eu radical 
•m. heterocyciic'r „ g P XT"' " ^ 

-V be a substituted or „ T ^ ««<«•> 

f - «- ,roup co„sisti ng of ^ T r3diC " ~ 

*' »ith „> s„d R. „ ith hal °- «*' "Wno radicals; 

» »«c,i selected fro, the Zp T^""^ t °"* th ~ 

Pdlycyclo, heterocyclic and °™ S1S ""9 of cyclo,l kyl , 

- K • counter^ Lj^ "ZT ^ ™ ; 
•9«nts. ln the Presence of o*idiz ing 
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15 



10 



15 



20 



A method according to claim 14 wherein the aqueous 
medium further comprises a peroxygen compound and the molar 
ratio of peroxygen compound to oxygen transfer agent ranges 
from about" 1500:1 to 1:20. 
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A method according to claim 15 wherein the aqueous 
medium further comprises a bleach precursor and the molar 
ratio of the bleach precursor to oxygen transfer agent 
ranges from about 250:1 to 1:20. 
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A method for bleaching a stained substrate, said 
method comprising contacting said stained substrate In an 
aqueous medium with a surfactant and an oxygen transfer 
agent whose structure is: 



R4 

R 



./ 



wherein: 

R 1 and R 4 may be a substituted or unsubstituted radical 
selected from the group consisting of hydrogen, phenyl, 
25 aryl, heterocyclic ring, alkyl and cycloalkyl radicals; 

R 2 may be a substituted or unsubstituted radical selected 
from the group consisting of hydrogen, phenyl, aryl, 
heterocyclic ring, alkyl, cycloalkyl, nitro, halo, cyano, 
alkoxy, keto, carboxylic and carboalkoxy radicals; 
30 may be a substituted or unsubstituted radical 'selected 

from the group consisting of phenyl, aryl, heterocyclic 
ring, alkyl, cycloalkyl, nitro, halo, and cyano radicals; 

R' with and R 2 with R» may respectively together form a 
radical selected from the group consisting of cycloalkyl, 
polycyclo, heterocyclic and aromatic ring systems; and 
X is a counterion stable in the presence of oxidizing 
agents ; 

said surfactant and oxygen transfer agent being present in 
said aqueous medium in an amount from about 0.05 to l.o 
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grams p er liter and from ^ ^ ^ 

respectively, per liter of medium> Pp »' 

18. a method according to claim 17 wherein sain m „ ■ 
5 comprises surfactant in an amount from abo to It a *\ 
0-40 grams per liter and oxygen transfer agent i n an am 

10 ratio of meth ° d aCC ° rding t0 Claim 17 therein the molar 
10 ratio of peroxygen compound to oxyqen tr.ncf.,- 

from about 1500:1 to about W Z tL TT " ""^ 

bleach precursor to oxygen transfer ° f 

100: l to about w " ^ from »*>ut 



15 20 



A method according to claim 17 wherein sain 

- : U bstrat\r:^x:: ng to ciaim 17 — - 



«■ An oxygen transfer agent whose structure 



25 R" 



is 



♦/ 



3 0 °' ^R 3 



wherein: 

D 2 w g ' alkyl and cycloalkyl radicals- 

R My „. . substitut . a or unsubstituted raa 

cyclic ring, alkyl, cycloalkyl, nitro ha^ 
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p-ycycc. „e t . rocycllc j^zz r;"" 9 ° f oycioaik ^ 

X " • counterion s tabl e i„ th 9 ' 1 * u "i «M 

" other than the quate * tr ansfer a , ent 
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